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Introduction
Azerbaijani economy has performed rapid economic development approximately since 2004. It is obvious that this economic development mainly sourced from oil sector of economy. Oil extraction and exportation, also increasing oil prices in the world markets cause huge inflow of oil revenues into countries. These oil revenues have certain effect on macroeconomic performance of Azerbaijan. For example, GDP growth rate was 34.5% in 2006 which made country a leader in the world in terms of growth rates; money supply has increased more than two times in 2006 and 2007 and one can observe high inflation rates starting from 2004.
In parallel with above mentioned performance at the same time Azerbaijani economy faces sustainable appreciation of exchange rate, which undermines competitiveness of non-oil sector of economy. I assume that this permanent appreciation is tightly related to oil price and subsequently oil revenues. There are at least three reasons that allow us to think so.
First of all, resource curse concept, especially Dutch Disease phenomenon predicts certain link between appreciation of real exchange rate and resource price [Corden and Neary (1982) , Corden (1984) , Wijnbergen (1984) , Buiter and Purvis (1982) , Bruno and Sachs (1982) , Enders and Herberg (1983) , Edwards (1985) ].
According to theoretical framework of Dutch Disease, there are three theoretical reasons why the relative price of non-tradable and therefore overall price level may rise [Egert (2009) , Algozina (2006) ]. The first reason is related to non-tradable prices raise due to leaves labour out of non-tradable sector. The second is that higher productivity in commodity sector that pushes up wages in the commodity sector which leads to higher wages in the non-tradable sector and, consequently, to higher non-tradable prices or consumer price level. Third, the relative price of non-tradable raises to the event that higher profits and wages in the nontradable and the related tax revenues are spent on non-tradable goods and provided the income elasticity of demand for non-tradable is positive.
Secondly, there are number of empirical studies that investigate impact of oil price on real exchange rate and find positive relationship between them in the oil exporting countries Koranchelian (2005) in Algeria; Zalduendo (2006) in Venezuela; Issa et al. (2006) in Canada; Habib and Kalamova (2007) in Norway, Saudi Arabia and Russia, Oomes and Kalcheva (2007) in Russia; Korhonen and Juurikkala (2009) in nine OPEC countries; Jahan-Parvar and Mohammadi (2008) in fourteen oil-exporting countries.
Thirdly, if we look at spending mechanism of oil revenues we can observe that these revenues mainly oriented 4 to non-tradable sector of economy as budget expenditures. These expenditures generate spending effect and result increase of relative price in non-tradable sector therefore, high inflation rates. On another side before spending, these revenues have to be converted into national currency which leads to excess supply of foreign currency and therefore, appreciation of nominal exchange rate. As a result, appreciation of real exchange rate sources from both channels, i.e. through rise in relative prices and appreciation in nominal exchange rate.
Since Azerbaijan is oil-exporting country and its economy experiences appreciation of real exchange rate it is important to analyze that whether this appreciation is mainly sourced from oil prices or not. Therefore, objective of this study is to investigate impact of real oil price on real exchange rate.
By conducting this study I can answer the following research question: Does real oil price play any role in formation of equilibrium path of real exchange rate?
Thus, based on theoretical framework of Dutch Disease [Corden and Neary (1982) , Corden (1984) ] and by following above mentioned empirical studies especially Jahan-Parvar and Mohammadi (2008 ), Koranchelian (2005 , Zalduendo (2006) , Habib and Kalamova (2007) , Oomes and Kalcheva (2007) , Korhonen and Juurikkala (2009) I analyze impact of real oil price on real exchange rate of Azerbaijani manat. I have found that there is statistically significant and positive relationship between the real oil price and real exchange rate over the research period. It is important to note that we cannot conclude that Azerbaijani economy has contracted Dutch Disease just by estimating impact of real oil prices on real exchange rates and in this regard we have to check all symptoms of Dutch Disease in parallel with carefully testing alternative explanations of observed processes.
Results of the study may be useful for policymakers in terms of policy implementation related to management of oil revenues and exchange rate policy. On another side this paper is the pioneer study in the area of investigation of relationship between oil price and real exchange rate in Azerbaijan. 
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Literature review
Since my research direction is narrow, i.e. the investigation of impact of real oil price on real exchange rate I should mainly focus on such kinds of literatures rather than studies relating assessment of equilibrium real exchange rate in general. Therefore, I review some theoretical and empirical studies that investigate the impact of real oil price on real exchange rate in oil exporting countries. Theoretical base of such kinds of investigations come from Dutch Disease Theory, one of the resource curse concepts. According to Corden (1982) and Corden and Nearly (1984) Dutch Disease is the appreciation of a country's real exchange rate caused by an exogenous increase in resource price or sharp rise in resource export and the tendency of a booming resource sector to draw capital and labour away from a country's manufacturing and agricultural sectors, which can lead to a decline in exports of these sectors and inflate the cost of non-tradable goods 2 .
Some theoretical aspects of Dutch Disease have been developed by also Wijnbergen (1984) , Buiter and Purvis (1982) , Bruno and Sachs (1982) , Enders and Herberg (1983) , Edwards (1985) and etc. According to theoretical framework of Dutch Disease, there are three theoretical reasons why the relative price of nontradable, therefore, overall price level and subsequently real exchange rate may rise [Egert (2009 ), Algozina (2006 ]. The first reason is related to non-tradable prices raise due to leaves labour out of non-tradable sector. The second higher productivity in commodity sector pushes up wages in the commodity sector which leads to higher wages in the non-tradable sector and, consequently, to higher non-tradable prices or consumer price level. Third, the relative price of non-tradable raises to the event that higher profits and wages in the non-tradable and the related tax revenues are spent on non-tradable goods and provided the income elasticity of demand for non-tradable is positive.
Regarding with empirical literatures, there are number of studies that investigate the impact of real oil price 6 on real exchange rate in oil exporting country or country groups. Koranchelian (2005) Main conclusion of this study is that Russia has all of the symptoms of which real oil price has statistically significant and positive impact on real effective exchange rate in the long run. Korhonen and Juurikkala (2009) By summarizing, all of these articles can be concluded that not depending on objective of the investigations, i.e. testing Dutch Disease Hypothesis, or just measurement the impact of real oil price on real exchange rate these studies reveal statistically significant positive impact of real oil prices on real exchange rate in oilexporting countries.
Methodology and Data
Real Exchange Rate Equation
For the estimation of real exchange rate I am going to use behavioral equilibrium exchange rate (BEER) approach MacDonald, 1998, 2000) . This framework suggests looking for a long-run (co-integrating) relationship between the real exchange rate and its economical fundamentals. The theoretical underpinning of the BEER approach rests on the basic concept of uncovered interest rate parity (UIP):
Where, is a observed real exchange rate at time t, denotes the expected real exchange rate
and are domestic and foreign real interest rates at time t respectively. [Faruqee, (1995 ), MacDonald (1997 , Stein (1999) , Clark and MacDonald, (1998), Clark and (TOT )
MacDonald, (2000)]. Thus, the BEER approach produces the estimates of equilibrium real exchange rate ( ) as a function of the long-run economic fundamentals and the short-run interest rate differentials:
As state Korhonen and Juurikkala (2009) one of the privileges of BEER approach is that this approach can take into account country specific features. So, I should make some changes in Equation (2) Korhonen and Juurikkala (2007) , Jahan-Parvar and Mohammadi (2008) examine relationship between oil price and real exchange rate and reveal that oil prices have a significant impact on the real exchange rates in the oilexporting countries. Another side some determinants of real exchange rate such as terms of trade, net foreign asset, government spending mainly depend on oil price in the oil-exporting economies. When the oil price raises then terms of trade improves, net foreign assets increases, government expenditure expands and contrary as state Habib and Kalamova (2007) . Indeed in the case of Azerbaijan can be observed that there is higher correlation between these above mentioned variables and oil price than real exchange rate. Hence I should exclude terms of trade, net foreign asset from the Equation (2) 
Note that such kind of specification as Equation (3) meets my research objective and is in line with research specifications of Koranchelian (2005) , Habib and Kalamova (2007) , Korhonen and Juurikkala (2009) . On another side as indicates Rautava (2002) given the small number of observations, there is a need to keep the system as small as possible in order to allow for the estimation of parameters.
Since the equilibrium rate is not an officially observable variable, a common empirical approach to estimate the BEER involves two steps. The first step involves estimating the long-run (co-integration) relationship between the prevailing real effective exchange rate (REER) and the economic fundamentals listed in Equation (4) θ is statistically significant and falls interval of (-1:0) then can be considered that co-integration relationship between variables is stable. In other words short run fluctation of variables corrects toward long-run equilibrium level.
It is worth to note that one of the main points in ARDL estmation is to correctly define lag order of the first differenced variables. Because, finding co-integration relationship between variables is sensitive to lag order.
Optimal lag order in ARDL is usually defined by minimising of Akaike and Schwarz criteria and at the same time removing serial autocorrelation of the residuals. Note that it is advisable to prefer Schwarz information criterion in the case of small number of observations (Pesaran and Shin, 1997, p.4; Fatai and et. al, 2003, p.89) .
After constructing proper ECM, the second stage is to test for existence of co-integration between variables. In order to test for co-integration is used Wald-Test (or F-Test) on the i θ coefficients of Equation (6). Hull hypothesis is that there is no co-integration between variables ( 1 If it is found that there is co-integration between variables, then long-run coefficients are estimated as a next step of ARDL approach. Long-run coefficients can be calculated based on estimated Equation (6) 
Δ
Testing for co-integration, using the Johansen's reduced rank regression approach, centers on estimating the matrix in an unrestricted form, and then testing whether the restriction implied by the reduced rank of can be rejected. In particular, the number of the independent co-integrating vectors depends on the rank of which in turn is determined by the number of its characteristic roots that different from zero. The test for nonzero characteristic roots is conducted using Max and Trace Π Π Π 3 tests statistics.
While the ARDL bound testing approach does not require pre-testing order of integration, all variables need to be integrated of order one in order to apply the Johansen Co-integration method. Therefore, before estimating the co-integrated vector-error correction by Johansen's method, the stochastic properties of the data are assessed by menas of Unit-Root Tests. I am going to employ Augmented Dickey-Fuller (1981) The second one is GDP per capita in PPP terms relative to trading partners, which was used by Chudik and Mongardini (2007) . Because of two reasons I use the first proxy: a) The CPI/PPI ratio explicitly differentiates between the tradable and non-tradable sectors, a feature that is lacking in the second measurement; b) In order to calculate GDP per capita in PPP terms relevant variables over the required period and for all trading partner could not be found. Therefore, I decided to use relative price of non-traded to traded goods (NTT) as a proxy for relative productivity and it is defined as below:
Trade-weighted average consumer price index of the major trading partners is calculated as below: Where, dum07Q1 -is a dummy variable which take one for the first quarter of 2007 and zero otherwise. This dummy is used for capturing sharp appreciation of real effective exchange rate in the first quarter of 2007 which may be tightly related to huge inflow of oil revenues and incresing in administrative price and therefore in CPI 6 . Also note that small letters indicate logarithmic expressions of variables in the estimations.
As the first step of ARDL approach, I estimate Equation (12) with maximum lag of the first differenced right-hand side variables and seven lags are maximum. Then I seek optimum lag for the first differenced 14 right-hand side variables by minimizing value of Akaike and Schwarz criteria and at the same time by testing serial autocorrelation of residuals of Equation (12) in each lag order . According to to Schwarz criterion one lag is optimal while Akakike criterion indicates two lag. As mentioned in the Methodological section it is advisable to prefer Schwarz information ctiretion in case of small number of observations and therefore, I
choose one lag as optimal order.
As a next step I perform Bound Test for checking existence of cointegration between level lagged variables of Equation (12) 7 . Since calculated F-statistics, 10.42 is higher than the 4.66, upper bound of critical value 8 at the 99% significance level I can conclude that there is co-integration between real effective exchange rate, real oil price and relative productivity.
After getting co-integration between variables next step is to estimate long-run coefficients. Long-run coefficients is derived from Final ECM specification. Final ECM specification and long-run relationship between variables are given Equation (13) and Equation (14) 
Final ECM specification is satisfactory in terms of some test characteristics as shown Table A2 Thereby I estimate VAR model with two lags, three endogenous variables, namely real effective exchange rate, real oil price and relative productivity and exogenous variables such as constant and dummy variables namely dum07Q1. Note that this VAR model is satisfactory in terms of stability test, residuals serial autocorrelation, and normality and heteroskedasticity tests (Detailed information can be obtained from author).
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Then I perform Co-integration Test based on this VAR and as shown from the Table B1 The results are given Table B 2 in Appendix B. As shown from the Table B 2 fourth specification, i.e. "Intercept and trend in CE-no trend in VAR" is not relevant one due to trend coefficient is not statistically significant. The first specification also is not appropriate because of weak exogeneity test of real oil price is not satisfactory here. Thus, I should choose relevant one among the second and the third specifications. One can prefer rather the third specification than second in terms of R-squared, Sum squared of residuals, Log Likelihood and highly significance of weak exogeneity Test. Thus, at the final I consider that the third specification is the most relevant one. So, long-run relationship between real effective exchange rate, real oil price and relative productivity derived from Johansen co-integration approach in given Equation (15 
Since coefficient of error correction term is statistically significant and with negative sign I can conclude that there is stabile long-run relationship between variables (See: Table B2, in Appendix B). Based on these error correction terms I can calculate half-life speed (HLS) of adjustments towards long-run equilibrium (i.e. how many quarter would need manat's real effective exchange rate to restore half of its equilibrium) and it is revealed that half-life speed of adjustments approximately takes 3-4 quarters in the case of Azerbaijani real effective exchange rate.
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Interpretations of Estimation Results
Long-run coefficients derived from ARDL and Johansen approaches are very close to each-other as shown from Equation (14) Equation (15) respectively. According to these equation one percent increase (decrease) in real oil price leads to approximately 0.7 percent appreciation (depreciation) of real effective exchange rate of manat. It is worth to note that this finding is in consistent with my research expectation and in line with findings in case of other oil-exporting countries. For example Cashin (2002) for 22 commodity exporting countries, Koranchelian (2005) for Algeria, Zalduendo (2006) for Venesuela, Issa et al. (2006) for Canada, Habib and Kalamova (2007) for Norway, Saudi Arabia and Russia, Oomes and Kalcheva (2007) for Russia, Jahan-Parvar and Mohammadi (2008) for 14 oil-exporting countries, Korhonen and Juurikkala (2009) for 9 OPEC countries. This finding has at least two important implications: the first one is that it supports the existence of a co-integration between real oil prices and real exchange rates, and the Dutch Disease hypothesis. Second one is that it indicates direction on causality, from real-oil price to real exchange rate.
It is important to note that we cannot conclude that Azerbaijani economy has contracted Dutch Disease just by estimating impact of real oil prices on real exchange rates and in this regard we have to check all symptoms of Dutch Disease in parallel with carefully testing alternative explanations of the observed processes.
One percent rise (decrease) in relative productivity causes approximately 2 percent appreciations (depreciations) in real effective exchange rate of manat. This finding is also in line with my expectation and findings of other studies. For example, statistically significant and positive impact of relative productivity, i.e. Balassa-Samuelson Effect on real exchange rate also found by Halpern and Wyplosz (1997) for Transition countries of Eastern Europe and Former USSR; Egert and Lommatzsch (2004) for Transition countries of Eastern Europe; Egert (2005) for Bulgaria, Croatia, Romania, Russia, Ukraine, Turkey; Koranchelian (2005) for Algeria; for Central and Eastern European economies; Habib and Kalamova (2007) for Russia; Zalduendo (2006) for Venesuela; Oomes and Kalcheva (2007) for Russia and Korhonen and Juurikkala (2009) Figure C1 -C2 in Appendix C). Therefore, increasing in relative price of non-tradable can be explained by rather spending of oil revenues in non-tradable sector as budget expenditure than Balassa-Samuelson Effect. Indeed main part of oil revenues in form of government expenditure is oriented to non-oil sector of economy and this excess demand creates price increase in this sector (See: Figure C3 -C4 in Appendix C). Thereby one can conclude that increasing in relative price of non-tradable, one of the main determinants of appreciation of real effective exchange rate mostly associates with high fiscal expansion, than Balassa-Samuelson Effect.
Study also reveals that according to coefficients of error correction terms derived from Johansen and ARDL approaches 15-20 percent of short-run disequilibrium can be corrected toward long-run equilibrium path within a quarter and half-life speed of adjustment approximately takes 3-4 quarters in the case of Azerbaijani real effective exchange rate.
Conclusion and Policy Suggestions
Study reveals that real oil price has statistically significant and positive effect on Azerbaijani real effective exchange rate which is similar to the experience of other oil-exporting countries. This finding provides us two kinds of conclusion: The first is that it supports significant role of oil price in formation of equilibrium path of real exchange rate of manat, therefore, Dutch Disease hypothesis. Second one is that it indicates direction on causality, from real-oil price to real exchange rate.
It is important to note that we cannot conclude that Azerbaijani economy has contracted Dutch Disease just by estimating impact of real oil prices on real exchange rates and in this regard we have to check all symptoms of Dutch Disease in parallel with carefully testing alternative explanations of observed processes.
Study also finds statistically significant and positive impact of relative prices on real exchange rate of manat which mostly associates with fiscal expansion than Balassa-Samuelson effect.
Since both of these determinants are tightly related to high fiscal expansion my policy suggestions mainly focused on rather fiscal policy implementations than monetary policy issues. I think that all these challenges particularly appreciation of real exchange rate which undermines competitiveness of economy mainly related to management of oil revenues that is mainly fiscal issue than monetary. The main point is that when government converts oil dollars into manats because of excess supply of foreign currency nominal exchange rate of manat 19 faces appreciation pressure. This is one of the potential channels of real exchange rate appreciation. Then government spends these revenues mainly orienting into non-tradable sectors. This spending creates excess demand for non-tradable goods which causes increasing in relative price of non-tradable. That is the second potential channel of real exchange rate appreciation. Note that the second channel is more crucial than first one because of nominal appreciation of manat somehow is prevented by Central Bank of Azerbaijan.
I would suggest that in parallel with such kind of spending (expensive reconstruction works on administrative buildings, roads and bridges, construction of new buildings and etc.) government also should pay more attention to development of non-oil tradable sector (manufacture and agriculture) which can help diversification and sustainable development of economy. In this regard policy makers should focus on implementation of policy measures that cover issues below:
-Efficiently using oil revenues in favor of non-oil tradable sector developing; -Establishment and support of domestic industries; -Involving foreign direct investments into non-oil tradable sector, especially export oriented branches; -Promotions (tax concessions, subsidies, soft line credits and etc) to non-oil industry and agriculture, especially to the export oriented and import substituting and also strategic branches; -Elimination of institutional constraints, improvement of relevant legislation with a view to developing non-oil tradable sector; -Development of education and investment in human capital. 
Figure C4: Tradable and non-tradable prices
Source: Author's own calculation based on SSCAR data.
